While time resolved astronomical observations are not new, the extension of such studies to sub-second time resolution is and has resulted in the opening of a new observational frontier, High Time Resolution Astronomy (HTRA). HTRA studies are well suited to objects like compact binary stars (CVs and X-ray binaries) and pulsars, while asteroseismology of pulsating stars, occultations, transits and the study of transients, will all benefit from such HTRA studies.
INTRODUCTION
The construction phase of the 10-m Southern African Large Telescope (SALT) [1] and its first two "first-light" instruments [2] , [3] was completed in November 2005, followed by a period of commissioning, performance verification and early science [4] , which extended through to April 2009. Early during this phase two serious problems were uncovered, one regarding the telescope's image quality [3] , [5] and the other related to the throughput of the major first-light instrument, the Robert Stobie Spectrograph (RSS) [3] , [6] . The former, manifested as field dependent aberrations [3] , [5] , was subsequently traced, primarily, to an imperfect interface between the spherical aberration corrector (SAC) and the telescope, which has since been modified [5] , [7] . At the time of writing the SAC is due to be re-installed on the telescope in August 2010, followed by a short (~6 week) period of telescope re-commissioning. The RSS throughput problems, which were particularly evident in the blue (<400 nm), were found to be a result of subtle material incompatibility issues related to the lens coupling fluids used in the lens multiplets [3] , [6] . The repaired optics were re-integrated into the spectrograph in July 2009 and the instrument is due to be re-commissioned, beginning in October 2010.
The consequences of the above problems have meant that SALT has not yet transitioned to a full scientific operational mode, having instead to fit in viable science programs with higher priority engineering tasks. The latter were initially focused on diagnosing the cause of the image quality problems, which required a protracted and methodical approach. Before the SAC was removed for repair, SALT was scheduled for typically ~50% of nights (darker Moon) for astronomical observations. The first telescope commissioning observations utilized SALTICAM, a high-speed CCD imager, which also serves as a sensitive acquisition camera and was used to do initial acceptance tests of the telescope. During this first phase some limited scientific observations were also undertaken, but without either closed loop active control of the primary mirror array or auto-guiding. Such observations were therefore chosen to be relatively non-challenging, but still scientifically rewarding. The first such observation was of an eclipsing magnetic cataclysmic variable (see Section 4) , resulting in the first entirely SALT related refereed science publication [4] . Following the installation of RSS in Oct 2005, a period of commissioning and performance verification followed until its removal in Nov 2006 to address the poor throughput. From then until Apr 2009, SALTICAM was the only facility instrument used on the telescope. In Feb 2009, a small visitor instrument -BVIT (Berkeley Visible Image Tube) camera -was installed and commissioned at the auxiliary focus port of SALT. The following [4] , [8] and X-ray binaries, flare stars, asteroids [9] , extrasolar planet transits, minor planet occultations and mutual events of satellites [10] ). In addition, some full-field SALTICAM imaging programs have been attempted (e.g. stellar population and extinction law studies in nearby galaxies), within the restrictions imposed by the telescope and instruments at the time. RSS long slit spectroscopy programs, mostly of galaxies, but also including time resolved spectroscopy, were also undertaken for a period of ~1 year, until its removal for repair in Nov 2006.
HIGH TIME RESOLUTION ASTRONOMY
One of SALT's science drivers is conducting time resolved studies of astronomical objects. A fully queue-scheduled telescope like SALT has the ability to regularly undertake synoptic or monitoring observations of variable objects, over wide timescales (from days to years), important for both stellar and extragalactic studies (e.g. AGN, Supernovae, GRBs). The duty cycle of the variability can be used to define the scheduling of the required observations.
In addition, for shorter timescale observations, typical of compact accreting stellar systems (e.g. white dwarfs, neutron stars and black holes), the instrument detectors (e.g. CCDs, photon counting detectors) limit the potential time resolution of observations. In most conventional telescopes utilizing standard CCDs, typical time resolutions are measured in seconds. While this is often sufficient for many purposes (e.g. non-radial pulsation studies of stars), it is often a limiting factor for probing astrophysical phenomena operating at higher timescales, typically less than a second (e.g. pulsar variability, occultations, eclipses, quasi-periodic oscillations).
SALT's high time-resolution capabilities are optimal for a number of planetary astronomy applications. Two examples include stellar occultations and extrasolar planet transits. Occultations of stars by planets or minor bodies allow detailed characterization of these objects and have lead to the discovery of rings, atmospheres, atmospheric waves, and companions. SALTICAM's slot mode (see next sections) provides sub-second imaging capability, with minimal deadtime, to obtain high SNR data for these events. Specific targets for SALT are Kuiper Belt Objects (KBOs), including Pluto, which has been moving through the Galactic plane in recent years and providing ample opportunity for occultation observations. These observations have allowed monitoring of Pluto's evolving atmosphere as it recedes from perihelion [9] , [12] . In 2009, the first stellar occultations by small KBOs were predicted and observed [13] . Additional occultation observations by Pluto, and new observations by other KBOs, will provide insights into an entire population of objects and increase our understanding of the formation of the solar system. Outside of our solar system, there are currently more than 450 known extrasolar planets. Nearly five dozen of these planets are in a geometric configuration such that the planet is seen to transit in front of the star as viewed from Earth. Parameters that can be derived from a transit light curve include planet-to-star radius, inclination of the planet's orbit, stellar limb darkening, and contact timings. The latter, measured from multiple observations, can be used to detect perturbations due to other planets and possibly even moons [14] , [15] .Very high-quality photometry of a secondary eclipse, during the planetary occultation, can be used to place an upper limit on planetary albedo [16] . Knowledge of these parameters is critical to characterizing sizes, masses, internal structure, and atmospheric information of individual planets as well as understanding each extrasolar planetary system as a whole. The accuracy of transit photometry is ultimately limited by photon noise; therefore, BVIT used on SALT (a high-speed, low-noise photon counting detector on a large telescope; see Section 5) provides an optimum configuration for deriving highly accurate parameters from transit light curves. Although the viewing geometry of SALT can be restrictive for planetary observations, the telescope has proven to be successful at observing occultations and eclipses by small bodies in the outer solar system [10] . The large aperture allows observation of occultations and transits by faint stars, increasing the number of viable candidates.
Many of the SALT partners, like South Africa, have a well established tradition and reputation in time series studies of astronomical objects. In the era of modest sized (i.e. 1 -2 m class telescopes), this work concentrated on brighter stellar objects, particularly asterosiesmology, variability studies of cataclysmic variables and, to a lesser extent, X-ray binaries (Low Mass X-ray Binaries, X-ray transients, etc.). The limitation of such studies comes from simply too few photons: something that is now rectified with the access to the larger aperture (equivalent to a ~7 to 9-m diameter telescope, depending on the entrance pupil geometry) of the SALT, coupled with its instruments capable of sub-second time resolved studies. This is now often referred to as High Time Resolution Astronomy (HTRA). The increase in telescope aperture has an obvious benefit in increasing the amount of flux detected from any given source by a factor determined by the telescope collecting area. This is a factor of ~20 times compared to the previously largest South African telescope, a 1.9-m reflector. What is sometimes not appreciated is the fact the detection of periodic variability in an object scales with the telescope diameter to the power of 4. Thus the detectability of a periodic signal in a power spectrum is greatly increased by having a larger aperture, more so than simply the increased flux, as is demonstrated in Figure 1 [17] . The source is varying with an amplitude of 2.5% and a period of 40 milliseconds [17] .
3.

SALTICAM: SALT IMAGING CAMERA
SALTICAM is a multi-purpose device, capable of performing roles as both an efficient acquisition and guidance camera and a scientific imager [2] , [3] . The instrument was built at the SAAO and installed on SALT in July 2005 at one of the prime foci, fed by a 45° fold mirror. The fore-optics provide focal reduction (from f/4.2 to f/2) enabling an 8 arcmin diameter science field and a surrounding 1 arcmin wide annular guidance field which are imaged onto two mosaiced E2V 44-82 frame transfer, deep depletion, CCDs (2048 × 4096 × 15μm pixels), giving a field of ~10 arcmin diameter. SALTICAM's optics (employing BaF 2 , CaF 2 and fused silica) are designed to allow observations down to the UV atmospheric cut-off (~320 nm). SALTICAM employs frame transfer (FT) CCDs, which allows for fast acquisition and imaging. Unlike normal FT CCDs, where a mask is permanently in place over half of the chip, SALTICAM employs a moving occulting mask. This allows for 3 imaging modes: full field imaging (non-FT operation), FT mode (half of the FoV is imaged) and a specialized high-speed mode, where a narrow slot is imaged. For frame transfer mode, with 2 x 2 binning, the shortest exposures are ~2.5 sec. The special high-speed photometry mode, known as "slot mode", allows for just a small region of the CCD (144 rows) to be illuminated by moving a narrow slot (~11 arcsec wide), to just above the frame transfer boundary (i.e. between the image and store arrays; see Figure 2 ). Because SALTICAM does not have an intermediate focus before the CCD, this mask has to be close to the chip to avoid unnecessary vignetting, but far enough (~2 mm) to avoid a potential disastrous collision. The first implementation of the mask is shown in Figure 3 (left). Subsequent commissioning observations revealed that the observed vignetting profile implied that the slot was placed too far from the CCD surface, resulting in unacceptable vignetting. In addition, because the slot was made of metal, light scattering caused some problem with varying background. To address these problems, the slot has been re-fabricated from carbon composite and is indented such that it is now closer the surface of the CCD (Figure 3 , right). In high-speed slot mode, the object of interest, plus ideally a nearby (< few arcmin) constant source (i.e. a comparison star), are placed in the centre of the slot. This can be achieved by rotating the instrument on the sky to the desired position angle. The illuminated region of the CCD is then exposed (typically with exposure times ranging from 80-1000 ms) and then quickly (typically ~a few ms) row-shifted (by 144 rows) into the storage array, while another exposure begins. Thus exposed slot regions are sequentially moved through the storage array to the serial readout register. During the next exposure, the latest exposed region to reach the bottom of the chip is readout (in a time < the exposure time, which is dependent on the on-chip binning factor). As there are two amplifiers per CCD chip, a total of 4 different slot images are created. To avoid any latencies when operating at such high frequencies (up to 12.5 Hz), the data a recorded in binary format with a predetermined number of exposures per file. In Figure 4 we show an example of consecutive slot images from one of the 4 CCD readout amplifiers. 
SALTICAM SCIENCE OBSERVATIONS
SALTICAM has been used for a number of different science programs since its installation in mid-2005. During the initial commissioning, when both the telescope and instrument were not yet performing optimally, relatively undemanding observing programs were chosen, mostly involving slot mode high-speed photometry of bright (V ~ 16 -20) objects varying over short timescale (~seconds). This strategy was chosen in order to demonstrate the high-speed capabilities of SALT, a relatively under-explored region of observational parameter space on large telescopes. It was also a sensible strategy during the early commissioning of the telescope, when it was still ramping up in terms of performance (e.g. the aforementioned image quality issue, non-optimal baffling and lack of closed loop guidance or active control of the primary mirror) and therefore was inappropriate for conducting more demanding observations (e.g. long exposure deep imaging of faint objects).
These commissioning observations were mostly of eclipsing cataclysmic variable stars (CVs), specifically a subclass of magnetic systems called polars, which emit the bulk of their luminosity (from X-rays to the optical/IR) from small accretion regions near the magnetic pole(s) of a strongly magnetized (~10 -10 2 MG) white dwarf. The dominant emission components in such systems included hard (>10-20 keV) thermal bremsstrahlung X-rays from an accretion shock just above the white dwarf surface. A fraction of this radiation is reprocessed in the white dwarf's photosphere into softer X-rays, UV and optical radiation. In some systems, ballistic "blobs" of accreting material bury into the white dwarf's photosphere, thermalize and add to the soft X-ray/extreme UV component. One of the dominant shock cooling mechanisms is cyclotron emission, spanning UV-optical-IR wavelengths, resulting from spiraling electrons in the strong (typically 20-100 MG) magnetic field. This emission is therefore strongly linearly and circularly polarized, at levels that can reach many 10's of %. In eclipsing polars, the size, structure and location of these regions can be determined from sufficiently high time resolution (sub-second) photometry. Structures the size of Greenland at distances of 100's of parsecs can be resolved, i.e. angular resolutions better than 0.1μarcsec. [4] during commissioning, is shown in Figure 6 . The intensity steps in the left part of Figure 6 are due to progressive disappearance (ingress) and reappearance (egress) of the two accretion hot-spots near the magnetic poles of a magnetic white dwarf, which take ~1.5 s to be covered or uncovered. The right part of Figure 6 show the eclipse egress data fitted with the best-fit model based on the likely masses of the component stars as derived from the eclipse parameters and orbital period (1.45 h), plus the orbital inclination of the system and co-latitudes of the accretion spots. This model has an inclination = 83.5°, secondary star mass = 0.07 M  white dwarf mass = 0.6 M  and magnetic colatitudes of the accretion spot β 1 = 25° and β 2 = 125°, respectively [4] . Figure 6 , Left: an eclipse light curve of the polar SDSS J015543.40+002807.20, taken during SALT commissioning [4] . The two steep intensity drops are caused by the eclipses of the two accretion spots (ingress) and the two increases in intensity after minimum are due to the reappearance of the spots (egress). Right: expanded view of the eclipse egress with the best fit model over-plotted (see text).
Further observations of polars were conducted during the SALT performance verification phase (2006) (2007) (2008) (2009) . Because the mass transfer from the secondary can vary over periods of weeks-months-years, the accretion geometry can also vary. This may lead to the positions of accretion regions changing, as the magnetic field interactions with the accretion stream change. During "low states", polars can have greatly reduced luminosities due the decrease in mass transfer rate and the fact that accreted material may follow a different trajectory onto the white dwarf's surface. Systems with two accretion spots in a "high state" may revert to accreting onto a single spot during a low accretion state. The exact accretion geometry at any given time is governed by a number of factors. These include magnetic field shape (dipole or multipole), position (e.g. dipole offsets) and strength (which can vary between poles). Coupled with changes in the mass accretion rate, this can lead to significant changes in the accretion geometry. Observing polars at different epochs, when they are in different accretion states, we are able to learn more about these effects. Only with HTRA observations on a large telescope like SALT, as just described, can we derive sufficient high quality light curves to undertake such studies.
The following examples demonstrate the variations that can occur in polar light curves as the accretion state changes. These observations were all obtained with SALTICAM in slotmode. The first example ( Figure 7) shows SALTICAM eclipse curves of the single accreting pole system, HY Eri, taken at two different epochs. The first observation (top panel) taken on 20 Sep 2007 shows small sudden steps in the light curves (at position marked 1 and 4) caused by the eclipse of the accretion spot. However, unlike in SDSS J015543.40+002807.20, there is a larger brighter source of emission in the system, which is slowly eclipsed (positions 2 and 5). This is due to the extended bright accretion stream which extends from the white dwarf's magnetosphere (at many white dwarf radii) to its surface. The second observation (bottom panel), taken on 10 Dec 2007, indicates that HY Eri is in a lower accretion state, with the accretion spots being much more prominent. The second example is of the same system already discussed, namely SDSS J015543.40+002807.20. Observations in Oct 2006 (Fig. 8) , ~6 weeks after the observations discussed above (Fig. 6), showed that the system was considerably fainter. Furthermore, although the eclipse curves still indicate the presence of two accretion spots, the second spot (#2 in Fig 5) is much fainter than before, indicating it is accreting less material. The ingress of the second spot is seen at ~150 s into the observation (top panel), whereas its egress (bottom panel) is hardly detectable. Also of interest are apparent QPOs (quasi-periodic oscillations) seen at maximum light with a ~2.5 s period, probably from the accretion column. Slotmode SALTICAM observations have also been made of non-magnetic CVs. These observations have supplemented a parallel program on the SAAO 0.75-m telescope, aimed at monitoring the variation in the accretion disc radius with super-outburst phase in Dwarf Novae (DN) by using the eclipse mapping technique. For the SALT observations, the main aim has been to obtain very high SNR eclipse light curves for deeply eclipsing DN to see if the presence of a boundary layer on the white dwarf can be successfully mapped using the derivative technique [18] . Below (Fig. 9) is an example of several high quality light curves of OY Car, obtained for this purpose. 
BVIT: BERKELEY VISIBLE IMAGE TUBE CAMERA
In Feb 2009 a visitor instrument built by the University of Berkeley Space Science Laboratory -the Berkeley Visible Image Tube camera (BVIT) -was commissioned on SALT. This photon counting imaging camera was developed for HTRA studies and installed at the Auxiliary Focus in the SALT Prime Focus Payload. The initial aim of this program was a proof of concept to demonstrate the efficacy of such an instrument operating on SALT. This was the first step in developing a potentially more capable instrument, by improving instrument sensitivity by upgrading the image tube photocathode (e.g. to a SuperGen II device). This will allow us to extend HTRA observation to shorter timescales than allowed with the existing CCD-based instruments (i.e. SALTICAM), which are limited to duty cycle frequencies < 10 -15 Hz. Higher frequency observations could extend astrophysical studies to shorter timescales, typical of smaller, denser objects like neutron stars or black holes. With a 10-m telescope, like SALT, this could enable optical studies of pulsars and black hole X-ray transients. Studies of extra-solar planets, through transit observations, and KBOs, through occultation observations, would also clearly benefit from such a capability.
The design of BVIT consists of a photocathode, microchannel plate (MCP) stack and crossed delay line readout array (XDL). An image from the f/4.2 focus of SALT is formed on a 25mm diameter photocathode, giving a 1.9 arcmin diameter field of view. Photoelectrons emitted from the S20 photocathode are accelerated over a ~ 250 µm gap to the MCP stack. The MCP's are 25 mm diameter with a 55:1 length-to-diameter ratio (L/D), a gain of ~ 10 7 and low resistivity (< 25MΩ) . Photon position and arrival times are recorded, with relative time tagging to a ~25 ns precision. BVIT observations allow for a high degree of post acquisition data analysis flexibility, not achievable with CCDs, which enable:
• Simultaneous monitoring of the time-tagged photon fluxes from the sky background. This enables us to determine if a fast event seen in the target's emission is associated with the similar event in the sky background or is a real source transient event
•
BVIT allows time-tagged photon flux monitoring of comparison stars within the 1.9 arc min field of view, which can be used for relative photometric comparison throughout the entire observational period
The ability to record every detected photon with a time and associated position on the detector enables the faithful post data acquisition reconstruction of images that suffer from focus and image drift caused by imperfect telescope tracking and mirror alignment anomalies. BVIT is mounted inside the carbon composite Rotating Structure (RS) within the SALT Prime Focus Payload (PFP) in the Auxiliary Focus bay. It is fed by a movable 45º mirror and is coupled to filter wheels with broad-band (B, V & R) and neutral density filters, the latter to avoid over-counting on bright targets. Due to space (~1m × 0.8m × 0.6m volume) and access limitations, BVIT was designed to be compact and relatively easily inserted and removed from the PFP, in situ. Additional measures were also required to remove heat from the instrument, using a glycol heat exchange system. Figure 15 shows the completed BVIT housing and detector system components. The detector is on the left/center mounted to two filter wheels. Below it are two time to digital converters, a high voltage supply and filter wheel controllers. On the left is the detector amplifier and control interface. On the right is a PC CPU, parallel data interface and low voltage power supply.
BVIT COMMISSIONING AND FIRST SCIENCE
BVIT was assembled and tested in the laboratory with control software, written in LabView, that allows both control of the instrument functions and the acquisition and displaying of data in real time. The instrument was installed in the SALT PFP in one afternoon and science commissioning observations were obtained on the same night. Over a period of 10 nights, various commissioning observations were obtained on a variety of objects, including CVs, flare stars and X-ray binaries. Because there is no auto-guiding facility at the Auxiliary focus, manual position adjustments were made with the telescope using integrated images produced every so often. These observations are below shown in Figures 16 -19 . This system is a two-pole accretor, with a similar geometry (Fig. 5) to that of SDSS J015543.40+002807.20 (see section 4). Like that system, two accretion spots are resolved in the eclipse curve.
7.
BVIT UPGRADE
Following the successful commissioning of BVIT in early 2009, which demonstrated the viability of the instrument, a plan was put in place to replace the inefficient (peak QE ~10%) S20 photocathode with a SuperGen II device, thereby improving the instrument's sensitivity. This is expected to improve the count rate performance by a factor of >5×, since the new tubes have both higher QE and a wider spectral response in comparison to the S20, which peaks in sensitivity at ~400nm.
We have since proceeded with tooling and procuring parts to process high efficiency (SuperGen II photocathode) tubes at Photonis/DEP (Netherlands). Work to change the design and to substantially redesign the detector head has been completed. We are still using the same 25mm XDL anode readout scheme which are compatible with the new tube configuration and have already been tested by us to meet our performance goals. Issues with the new detector design included details in the alignment of windows, and dimensional tolerances, which are now completed. We also constructed a set of flanges with anodes that were used in the final tube fabrication. Photonis/DEP have assembled the final detectors using their ceramic body housings, installing the MCPs and completing the tube processing, photocathode deposition and tube sealing.
Producing new sealed tubes with higher efficiency (Super GenII), in combination with the large SALT (10-m) telescope aperture, will provide high sensitivity and therefore higher event rates, with consequently higher background sky rates, particularly at longer wavelengths. To accommodate this issue we have decided to implement increased event rate handling capability of our electronics. We have added a second TDC to our system to enable an event "ping-pong" strategy so that the event handling rate can be substantially improved, up to a few MHz, which we anticipate will be the regime for observations on SALT. We have also re-configured the FPGA firmware to enable the "ping-pong" mode to be utilized, and have implemented small daughter boards in the TDCs to accommodate the signal switching functions.
The new SuperGen II tubes were delivered from Photonis/DEP in mid-2010 and we are planning to install one of them into BVIT in Aug/Sep 2010 and subsequently do full system tests. The refurbished instrument will then be ready for science observations following the SALT re-commissioning, probably from early 2011.
SALT HTRA PIPELINE DATA REDUCTIONS
PySALT, a Python/PyRAF software package for SALT science data reductions and analysis, was first released to the SALT community in April 2008. In general, the package uses existing IRAF tools for data processing, or, as needed, data reduction and analysis algorithms are implemented in Python (or C) for improved performance. Routines for basic data reduction and analysis for the two high speed imaging cameras on SALT have been produced as part of the PySALT package. The main requirement for the design of the software is that it is fast enough to work close to real time. As up to 50,000 images can be taken in an hour, data handling and processing must be streamlined to maximize performance. PySALT is composed of several different packages, but the most relevant for reducing HTRA observations are the SALTRED (handles basic CCD data reduction), SLOTTOOLS (SALTICAM slotmode analysis), and BVITTOOLS (BVIT reduction and analysis) packages. More details of PySALT can be found in Crawford et al. [19] and also at the SALT website (www.salt.ac.za).
The basic data reductions for slotmode SALTICAM imaging are handled by the saltslot task of the SALTRED package of PySALT. As currently written, the task is capable of handling the gain, cross-talk, and overscan subtraction for SALTICAM slotmode data. The key to the performance of saltslot is that a file is only opened once and only the necessary steps are performed on it. Although a single file can be quite large, individual arrays are much smaller than full frame data so that data are reduced much faster than they are taken.
For BVIT, which is a photon counting device, data is obtained in the form of position, time, and count value. The timing values are recorded relative to a pulse and these must be converted into a time reference. Much of the software to extract BVIT data are written in C and wrapped in Python to provide adequate performance for the array manipulations, which are non-trivial due to the variable nature of the time sampling. This software is included as part of the analysis software described below.
For both SALTICAM and BVIT, we have developed software to produce light curves from the observations. In practice the software for both instruments works in a very similar, three-step, manner, and hence have similar interfaces. The first step is a preview step where the target source and the comparison source are identified on an image. A comparison source is needed to correct for the effects of both atmospheric transparency as well as the changing pupil geometry that occurs during an observing track with SALT, which changes the effective collecting area of the telescope. The user can identify the two sources, along with a background region, and an input file is created. For BVIT, the user also identifies a start and end position for the source, as it may drift during the course of the observations due to lack of auto-guiding. An example of the graphical interface for the BVIT preview task is in Figure 20 . The next step is to measure photometry for the target and comparison star and produce a light curve of the sources using slotphot in the SLOTTOOLS package. For SALTICAM, the user has the choice between three different apertures including square, circular, and optimal. The optimal aperture uses the PSF of the comparison star as a model for the PSF of the target star. The tasks provide options for global and local background subtraction, where different regions can be selected for the local background subtraction, including annuli surrounding sources. If guiding is not active, the slotphot task will follow the two stars as they drift. The software for BVIT only has the choice of circular or square apertures, but the user can still define the regions used for local background subtraction. The output from both tasks is either a FITS table or ASCII file that contains a time stamp, flux ratio (comparison star: target star), position, magnitudes, and errors for both sources.
The final step is reviewing the output of the light curve. An example of the slotview GUI can be seen in Figure 21 . The user can access the light curve and photometry for each source. In addition, they can see the image that corresponds to each point on the light curve to identify any areas that may have had problems. The user can then repeat the photometry for any given frame or series of frames, delete points or bad frames, or change target or comparison stars. A similar task exists for BVIT that allows the user to do similar analysis of the outputs from bvitphot.
Future development of the code is focused on increasing performance and usability of the functions. Although the tasks already run sufficiently fast, future work will focus on areas that would benefit from parallelization or being able to perform on distributed computing platforms. The success of the tools is highlighted in the number of publications that have been produced using them despite the short time they have been available and the limited quality of SALT data to date.
CONCLUDING REMARKS
SALT is currently exploiting High Time Resolution Astronomy with a variety of existing instruments. Science observations have already been obtained with the SALTICAM and BVIT fast imaging cameras, while commissioning of fast time resolved spectroscopy with the RSS is expected to begin towards the end of 2010. In addition, the imminent upgrade of the BVIT photocathode to a SuperGen II device will enhance the sensitivity of this instrument.
HTRA studies are a cornerstone of the SALT science drivers and we expect to continue development of instrumentation to support this. Future plans include implementing EMCCD devices and the possibility of developing instruments based on novel energy discriminating detectors (e.g. Super Conducting Tunnel junctions, or similar).
